Introduction: Acute kidney injury/impairment (AKI) includes the entire spectrum of the syndrome from minor changes in markers of renal function to the requirement of renal replacement therapy.
Introduction
Acute kidney injury/impairment (AKI) includes the entire spectrum from minor changes in markers of renal function to the requirement of renal replacement therapy. It includes patients with functional impairment relative the physiological demand 1 . It reflects the importance of smaller derangements in kidney function which exert a significant influence on morbidity and mortality [1] [2] [3] [4] . Acute Dialysis Quality Initiative (ADQI) proposed the RIFLE (Risk of renal dysfunction, Injury to kidney, Failure of kidney function, Loss of kidney function and End-stage kidney disease) definition and staging system for AKI 4 based on creatinine clearance and urine output which was further modified for the paediatric population (pRIFLE criteria) 2 . Acute Kidney Injury Network (AKIN) proposed a modified classification for AKI based on the increase in serum creatinine levels and urine output 3 . Most recently, the Kidney Disease Improving Global Outcomes (KDIGO) has brought together a definition and staging system that combines the previous definitions and staging systems proposed by ADQI and AKIN 1 .
Objectives
To study the incidence, clinical profile and outcome of AKI in the paediatric intensive care unit (PICU) of a tertiary care centre from South India. The primary outcome was to grade AKI in children admitted to PICU using pRIFLE criteria. Secondary outcomes included studying the progression of AKI in PICU using pRIFLE criteria and the clinical profile of AKI in PICU.
Method: A prospective observational study was conducted in a paediatric tertiary health care centre from South India. It was approved by the Institutional Ethics Committee (IEC). All children between 1 month and 18 years of age, admitted to the PICU during the study period (October 2015 to April 2016) were included in the study. Children with known pre-existing renal disease, children who underwent renal replacement therapy before admission and children admitted for post-operative care and who were discharged within 48 hours or against medical advice, were excluded from the study. A probability of children with AKI in PICU was taken as 15%, and with a 5% margin of error, the sample size was estimated as 196.
Demographic data, the presenting complaints and the diagnosis were noted in a predesigned proforma. Written and informed consent were obtained from the parents. Serum creatinine levels were obtained on admission and after 48 hours for the study population. The estimated creatinine clearance (eCCl) was calculated using the modified Schwartz formula 5 . The baseline eCCl, whenever not available, was considered as 100 ml /min /1.73 square metres 2 . The eCCl was calculated on admission and 48 hours after admission, and the corresponding pRIFLE grade was assigned. The course of hospital stay, including the need for renal replacement therapy, inotropic support and mechanical ventilation, was studied. The durations of PICU and hospital stay were noted along with the diagnosis and outcome of the child.
Statistical analysis was done using SPSS 16.0. Median was used for non-parametric data and analysis was done using Mann Whitney for continuous variables and Chi-square test for categorical variables. Mean was used for nonskewed data. A p value of <0.05 was considered statistically significant.
Results
A total of 310 children were admitted to the PICU during the study period and 262 were considered for the study after excluding 48 cases. The male: female ratio in the study group, was 1.12:1 (140 and 122 cases respectively). At admission, AKI was present in 8% (21 out of 262) and at 48 hours in 7.9% (20 out of 252, 10 children expired before 48 hours). Overall, pRIFLE criteria were observed in 31 out of 262 (11.8%) children during hospital stay (Table.1). In a study by Hui et al, 46% of children at admission had AKI and the overall prevalence of AKI during hospital stay was 56% 6 . 42.3% and 63% of children had AKI at admission in studies by Akcan et al and Duzova et al respectively 2, 7 . The incidence of AKI in the current study was less (8% at admission and 11.8% overall) when compared to other studies. Sepsis (64.5%) was the most common cause in the present study. Intrinsic followed by pre-renal were the common causes of renal failure in children with the frequency of pre-renal causes increasing with age 7 . Hypovolaemia (secondary to acute gastroenteritis and inadequate fluid intake combined) is the most common (25%) aetiology followed by hypoxic-ischaemic injury, sepsis, glomerular diseases (haemolytic uraemic syndrome, acute post-streptococcal glomerulonephritis, membrano-proliferative glomerulonephritis) and drug-induced / exogenous toxins in children aged >1month 7 . In the newborn, hypoxic-ischaemic injury, sepsis and hypovolaemia were the common causes 7 . Glomerular causes of AKI were seen in 15% of children in a study by Duzova, et al. Preexisting medical conditions before the onset of AKI were observed in 67.5% and 54.4% of newborn and children aged more than 1month, respectively 7 . Aetiology differs in developed and developing countries. Cardiac surgery, malignancy, ischaemia and drugs are the common causes in developed countries whereas acute gastroenteritis and acute glomerulonephritis are the common causes in developing countries. Over the years, AKI due to acute gastroenteritis and acute glomerulonephritis decreased whereas AKI secondary to malignancy and cardiac surgery increased.
There was no significant differences in serum sodium and potassium levels in children with and without AKI. In children with AKI, hyponatremia and hyperkalaemia were the two common abnormalities observed (25.8 and 22.6% respectively). Similar results were observed in a study by Duzova et al 7 .
Inotropic support and mechanical ventilation were required in 47.8% and 45% respectively in the study group. Inotropic support and mechanical ventilation were required in 29% and 59% of children with AKI in a study by Hui et al 6 . In a study by Akcan, et al inotropic support and mechanical ventilation were observed in 53% and 100% respectively 2 . 47.1% of children needed mechanical ventilation in a study by Duzova et al 7 . Dialysis rates in a study by Duzova et al. were higher in children with pRIFLE I and F when compared to pRIFLE R. However, differences between mortality rates were not significant . Overall mortality in the group was 9.2% which was similar to that reported in Hui et al 6 . Mortality rates among children with and without AKI were significantly different (45% vs 4.3%, p-value <0.001). In a study by Hui et al. percentage mortality in children with AKI and without AKI was 21% and 2% respectively 6 . In a study by Akcan et al 2 mortality rate was 14.6%, and there was no significant difference in overall mortality rates between children with (14.6%) and without AKI (11.1%). Authors of this study concluded that AKI alone did not increase the risk of mortality 2 . In a study by Duzova et al mortality was 27.9%. Chronic heart disease, malignancy, hypoxia, septic shock, hypotension, heart failure, pulmonary oedema, hypervolaemia, dialysis and intrinsic renal failure confer a higher risk for mortality 7 . Mechanical ventilation (in children aged >1month, RR8.73, 95%CI 3.95-19.28) and fluid overload (RR12.90; 95%CI 1.97-84.37) were associated with higher mortality 7 .
AKI was associated with a significant mortality and morbidity in children. Infants constituted the dominant age group. Ionotropic support and mechanical ventilation were required in a higher percentage of patients with AKI. Early identification would help in initiating appropriate intervention and thereby improving the quality of life of children.
There were some limitations in the study. As none of the AKI patients were biopsied it was difficult to conclude whether the injury was pre-renal of intrinsic. At what point renal replacement therapy is instituted will decide the outcome of AKI. This was not addressed in the study.
Conclusions
The incidence of AKI in the PICU of the tertiary centre from South India was 8%, the mortality rate was 9.2% and the most common aetiology implicated (64.5%) was sepsis.
